SUBACUTE maxillary sinusitis may be defined as the prolongation of an acute infecti'on of the maxillary sinus which has either not been treated or failed to yield to conservative treatment. The idea that drainage from this cavity is by gravity and that the ostium is situated in a most unsuitable position for this purpose has largely influenced our thinking and surgical procedures have mostly been designed to provide gravitational drainage. Research has. shown that gravity is probably not the most important factor in the removal of fluid from the sinus. Lowndes Yates, Proetz and others [1] have shown that the action of the ciliated mucous membrane within the sinus is probably the most important factor in removing secretion. Also that the ciliary action always works towards the natural ostium. In 1933 O'Malley [2] demonstrated the importance of the ventilation of the maxillary sinus and showed that air pressures within the sinus rise and fall with inspiration and expiration. These pressure variations can be demonstrated not only in normal sinuses but in conditions of acute and chronic sinusitis. The rise and fall of pressure within the maxillary antrum synchronizes with the rise and fall of pressure within the nasal chambers, but would appear to be further emphasized by the middle turbinate overlying the maxillary ostium, thus a condition of affairs comparable to the Sprengel pump is produced so that during expiration the expired air passing forward through the nose will assist in evacuating: the air from the maxillary sinus. Simon [3] published some investigations on this question and found that with the presence of a large ostium or accessory ostium the pressure readings in the antrum tended to equal those of the corresponding nasal fossa. From this it would appear that the making of a permanent ostium from the maxillary sinus into the inferior meatus of the nose will interfere with the normal variations of the pressures and with the ventilation of the sinus, and also (except when gross amounts of fluid are present in the sinus) the opening in the inferior meatus would appear unnecessary as the ciliary action will remove the fluid via the natural ostium.
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In 1933 O'Malley [2] demonstrated the importance of the ventilation of the maxillary sinus and showed that air pressures within the sinus rise and fall with inspiration and expiration. These pressure variations can be demonstrated not only in normal sinuses but in conditions of acute and chronic sinusitis. The rise and fall of pressure within the maxillary antrum synchronizes with the rise and fall of pressure within the nasal chambers, but would appear to be further emphasized by the middle turbinate overlying the maxillary ostium, thus a condition of affairs comparable to the Sprengel pump is produced so that during expiration the expired air passing forward through the nose will assist in evacuating: the air from the maxillary sinus. Simon [3] published some investigations on this question and found that with the presence of a large ostium or accessory ostium the pressure readings in the antrum tended to equal those of the corresponding nasal fossa. From this it would appear that the making of a permanent ostium from the maxillary sinus into the inferior meatus of the nose will interfere with the normal variations of the pressures and with the ventilation of the sinus, and also (except when gross amounts of fluid are present in the sinus) the opening in the inferior meatus would appear unnecessary as the ciliary action will remove the fluid via the natural ostium.
It may be asked then is it necessary, or even desirable, to make a new permanent ostium from the inferior meatus into the antrum?
The generally accepted treatment for subacute sinusitis is repeated sinus lavage. In Jacksons' book [4] the condition is dismissed in one paragraph:
"Subacute maxillary sinusitis: This condition is a prolongation of an acute infection, and treatment is similar to that in the acute infection. If, after a few weeks, there is no improvement, it may be assumed that drainage from the sinuses is inadequate. These cases usually clear up following intranasal antrotomy in the inferior meatal wall". In their book [5] StClair Thomson and Negus inform us that treatment by lavage is worth a trial; this three times a week for three weeks is suggested, but to discontinue if there is no decided improvement after six treatments, and that it is rarely curative in cases of more than six months' duration. My view is that most of us would now be inclined to persevere with antral lavage for considerably more than three weeks. One must admit that repeated antral puncture becomes irksome to the patient and he presses for a more rapid cure of his troubles.
Various other treatments (with or without antral lavage) have at different times been recommended. Proetz displacement therapy when first introduced was thought to be a great step forward, and it seemed as if this would solve the problem of curing the less tractable acute or subacute sinusitis. My own experience of this has resulted in only moderate success. Bauwens [6] made claims for the resolution of sinusitis by treatment with short-wave diathermy but it seems to me to be particularly difficult to assess the value of this treatment. My impression is that in some cases recovery may have been hastened but I feel that recovery might have resulted without short-wave treatment. The introduction of penicillin into the sinuses has been recommended. Angell James [7] suggested the use of penicillin paste. Hunt Williams [8] suggested the technique whereby an indiarubber ureteric catheter was introduced into the maxillary antrum through which perfusion of the sinus with penicillin could be carried out. Some ten years ago I commenced the treatment of cases of maxillary sinus suppuration (especially in children) by the introduction of an indwelling rubber catheter (of the de Pezzer type) into the maxillary sinus from the inferior meatus of the nose. Through this the sinus. was irrigated with normal saline two or three times a day for seven to ten days, and when repeated washings were returned clear the catheter was removed. I was greatly interested 854 32 therefore when some time later I discovered an article in the Archives of Otolaryngology of 1926 by Alden [9] describing a similar procedure to the one I had adopted. He used short rubber tubes with a flange made for the purpose; irrigation was made with a bulb syringe, and the antrum was flushed with 1 mercurochrome or 2 % silver nitrate solution. He recommended this daily irrigation until the sinus was free from secretion, usually a period of from ten to fourteen days. But I can find no evidence that this treatment was generally adopted. In 1937 Asherson [10] recommended in cases of acute maxillary sinusitis leaving a cannula in the antrum and projecting from the nose, through which repeated perfusion with saline was made.
The small operation I recommend is most satisfactorily performed under local anxsthesia except in the case of young children when a short general anxsthetic is advisable. After cocainizing the nose, a Killian's speculum is introduced under the inferior turbinate, which is gently elevated until a good view of the naso-antral wall is obtained. Thornwaldt's trephine is placed in the position in which an antral puncture is made where the bone is thinnest. After one or two turns the trephine slips into the antrum. The trephine is then withdrawn and a de Pezzer catheter of suitable size is introduced through the hole so made. It is rarely necessary to enlarge this opening. The catheter is fixed to the cheek with adhesive tape and its free end buried in a gauze pad to absorb any fluid seeping up from the antrum. The whole procedure is completed in one or two minutes. The following day irrigation with warm normal saline is commenced by attaching the Watson-Williams syringe to the catheter and allowing the fluid to flow out through the ostium. After several irrigations the washings are returned clear and then the catheter is withdrawn, after which the hole closes in a few days and the normal anatomy and physiology of the sinus are restored.
The only mishaps encountered have been in three cases where the end of the catheter broke in the antrum (probably due to old and perished indiarubber as new catheters were not easily obtained during the war years). In two of the cases no difficulty was experienced in removing the broken-off portion via the nose. In one case, a small child, it was necessary to open the antrum from the canine fossa. The patients find this treatment in no way irksome and young children tolerate it perfectly well. Of course, in addition to this procedure, attention must be paid to other factors which may contribute to the chronicity of the condition. Any dental root infection must have attention, and in children, if there is a large adenoid mass interfering with efficient nasal respiration or harbouring infection, removal is indicated. In adults, if there is marked deflection of the septum towards the side of the diseased antrum, a submucous resection operation may be required. In these circumstances infraction of the middle turbinate would appear to be necessary in most cases.
Regarding diagnosis of the condition, the presence of pus demonstrated in the sinus washings would appear to be sufficient, always bearing in mind the possible pitfall that we may be dealing with a so-called pyosinus which is acting as a reservoir for pus draining from an infection of the upper sinuses.
By this method I have treated about 150 cases. The record submitted does not include Service patients treated in E.M.S. Hospitals as it is quite impossible to trace them all. The 100 cases analysed are those treated in private practice (39 cases), at the Manchester Northern Hospital (34 cases), and at Stockport Infirmary (27 cases) up to the early part of this year (1947) . The more recent cases are not included as it is too soon to assess results. A questionnaire (viz. "Are you cured?" "Improved?" "Left the same?" "Made worse?") was sent to the first 100 patients. Ninety-five replied and all except three have been examined within the last month. Five have not been traced, or have not replied and therefore have not been examined. made in every case unfortunately; a few [10] [11] [12] [13] [14] [15] .. .. 8 10 18 records have been lost but pus was present 15-20 .. .. 5 7 12 in the antral washing in every case. The numbers are far too small to make positive deductions but some of the results seem to be significant.
(i) In uncomplicated cases: Up to one year's duration, 14 cured, 2 improved; over one year's duration, 9 cured, 7 improved.
(ii) Cases of over one year's duration complicated by deflected septum: 18 cured; complicated with polypi, 10 cured.
Twenty-eight cases of maxillary sinus suppuration of over one year's duration, after submucous resection operation on the septum and infraction of the middle turbinal, or after removal of polypi from the middle meatus, in order to allow the sinus to drain by its ostium, were cured without any counter-drainage opening having been made. This seems to emphasize the importance of making certain that the normal ostium is patent and capable of allowing the secretion to pass out from the antrum into the middle meatus of the nose.
Have we underestimated the powers of recovery of the ciliated mucosa of the antrum, and would it not appear that the more frequent washing out of the purulent secretion so that the ciliary action may start again with as little delay as possible is one of the secrets of securing a good result? I feel that the findings justify further trial.
The period of treatment may be considerably shortened as most uncomplicated cases of maxillary suppuration will clear up in seven to ten days and the patient spared repeated antral puncture three or more times a week for a period of some weeks. This is particularly useful in children and adolescents where only one short anvsthetic is required. My experience is that even in quite young children antral puncture can be carried out without an anmsthetic, but if repeated the child, although not hurt, becomes apprehensive and suffers some degree of mental strain.
This treatment may dispense with the necessity of an intranasal antrostomy, particularly to be avoided in a child. A child's nose is very small and with the limited space available the operation is not easy. It is not uncommon to find adhesions between the turbinates and the septum after any operative procedure in a child's nose. My own view is that even if a permanent intranasal antrostomy has to be performed the inferior turbinate should be retained entire, but how often does one see the anterior portion sacrificed with subsequent hypertrophy of the posterior remaining part.
The disadvantages that may be urged against this treatment are: (i) That it is necessary to admit the patient to hospital. There may be reasons against this in the case of an adult, but surely it is far better to do so in the case of a child.
(ii) The condition of affairs within the antrum cannot be determined by vision. This does not seem so necessary in a child, but it must be admitted that it is desirable in any intractable case in an adult, especially if the condition is unilateral.
The ideal should surely be to cure the disease and restore the normal anatomy and physiology of the part. By this method no mucous membrane is sacrificed and the normal anatomy and physiology of the nose are maintained or restored. say that 250 of those 330 children with antral infection were cured by washing alone. That being so, he would be very loth indeed to adopt anything more radical, even making an opening large enough to take a de Pezza catheter, as had been suggested. It would be always advantageous not to take away the bone or mucosa, and he would think that washing was the right treatment for these children.
When he was forced to do more than lavage he had done the Caldwell-Luc operation, and he had been most depressed to find that in these young children-all under 12, many of them only 6 or 7 years of age-the changes in the mucosa were in no way inferior to the changes found in the adult with chronic suppuration. One was left with the impression on looking at the mucosa that nothing short of removal would have effected improvement. The children were a great deal better after the Caldwell-Luc operation, and that was an important point, because more than half these children had bronchiectasis or other chronic lung conditions. Of the 61 children who underwent the Caldwell-Luc operation, on 53 of whom the bilateral operation was performed, bronchiectasis was present in 34.
He mentioned that he had on occasion inserted a ureteric catheter through the ordinary cannula after puncture of the antrum, keeping it there for ten days, and running in penicillin to the antrum. He had not found it beneficial, nor had he found it helpful to give massive doses of systemic penicillin. The right thing to do for a child with subacute sinus infection was to send him to a seaside resort for a month with shrinking drops for the nose, and then, if the antrum still gave trouble, to wash it out. He would wash out the antrum twelve times before he did anything else-and then he thought he would wait six months and wash it out again. After that he might be persuaded into doing the Caldwell-Luc operation. Lavage alone would cure the vast majority of these children who had had sinusitis for a month or two.
Mr. Scott Stevenson deprecated the notion of washing out the nose with saline, which within his knowledge often caused otitis media. He had tried many years ago to cure cases of so-called nasal catarrh by washing out the nose and antra with antiseptics or saline, and putting in silver nitrate and similar preparations. But for years past he had done the Caldwell-Luc operation for chronic maxillary sinusitis, with no after-treatment at all, and this often, though not always, cleared up infection of the frontal and other sinuses by removing the chief focus of disease.
His chief criticism of the paper related to Mr. Archer's term the "subacute" case, but as he mentioned pus and polypi he himself would call such cases chronic. He had never yet found a case of maxillary sinusitis in a child in whom adenoids were not present, even when they were supposed to have been removed. He certainly would not like to wash out a child's antrum under local anesthetics ten or twelve times, as Mr. Crooks did. What he had always carried out was thorough lavage of the antrum once at the time of operation with removal of adenoids, and he firmly believed that the removal of adenoids was what cleared up the sinusitis whether one did lavage or not.
Mr. G. E. Archer, in reply, said that Mr. Crooks had had a very wide experience and one must take notice of what he had said but it was particularly to avoid the repeated antral washings that Mr. Crooks advocated that he (Mr. Archer) had suggested putting in the self-retaining catheter. Some children would tolerate repeated antral puncture perfectly well but they had all seen the child who is extremely nervous and apprehensive and who resents repeated washings. He did not think the procedure he had recommended destroyed any more mucous membrane or any more bone than doing the antral puncture and one could wash out three or four times a day for three or more days and the case would clear up.
In replying to Mr. Scott Stevenson he said he had purposely called the cases subacute because the fact remained that some of these cases, although they had continued for a year or even more, had eventually been cured without a Caldwell-Luc operation being performed, and this was why he had felt justified in calling them subacute. Film: "Bronchial Neoplasms", by PAUL H. HOLINGER, Chicago (shown by G. H. BATEMAN).
The film first shows endoscopic views of the normal larynx and tracheobronchial tree. It then shows various neoplastic disorders of the trachea and bronchi and correlates them with radiographs of the chest and associated disorders of the larynx. It finishes with an endoscopic view of a carcinoma of the mid-cesophagus and shows the bronchoscopic view of this same neoplasm invading the left main bronchus. The photography and colour are excellent and ihe film provides a perfect example of the bronchoscopist's view of typical bronchial neoplasms.
[The Otological Session of the Summer Meeting will appear in the January issue of the "'Proceedings' '.]
